A typical case of transient radicular irritation after spinal anaesthesia with 2% isobaric lignocaine is described. The definition and history of this syndrome and the implications of the use of pencil point needles with lignocaine for spinal anaesthesia are discussed. (Br. J. Anaesth. 1997; 79: 394-395).
In the past 5 yr, 5% hyperbaric lignocaine has been implicated increasingly in the cause of neurotoxicity after spinal anaesthesia. Its association with the cauda equina syndrome in continuous spinal anaesthesia with microcatheter techniques has been documented previously. 1 Sacral accumulation of the local anaesthetic (caused partly by the low flow rates of the hyperbaric solution through the microcatheter) together with its neurotoxicity were thought to be responsible.
It became apparent that the use of 5% lignocaine with pencil point spinal needles may also cause transient neurological deficits. 2 3 The term "transient radicular irritation" (TRI) has been used to describe such deficits. Pinczower and colleagues 4 noted some features common to this syndrome involving the use of 5% hyperbaric lignocaine. These were mainly: (1) bilateral radicular-like leg pain with or without back pain; (2) moderate or severe pain; (3) onset of pain within 24 h of surgery; (4) duration of pain greater than 24 h and (5) no previous history of severe back or leg pain.
More recently 2% hyperbaric, 5 and now 2% isobaric solutions of lignocaine have also been implicated in TRI. 6 7 We report a case of TRI which occurred when 2% plain isobaric lignocaine was injected through a 27-gauge Whitacre needle, when the aperture of the needle was directed caudally.
Case report
A 62-yr-old man presented for cystoscopy having been admitted in urinary retention. He had undergone cystoscopy, bladder neck incision and a transurethral resection of his prostate (TURP) 1 month previously, having had a 12-month history of hesitancy and frequency. This had been performed under an uneventful spinal anaesthetic using 0.5% heavy bupivacaine 2 ml via a 27-gauge Whitacre needle.
His past history included coronary artery bypass grafts in 1982, hypertension and congestive heart failure. He still had symptoms of angina with moderate exercise. He had no history of diabetes or chronic back pain. His medications included nifedipine, enalapril, frusemide, amiloride and aspirin. Routine preoperative tests, including a clotting profile, were within normal limits.
On this occasion, atraumatic dural puncture was performed in the sitting position at the first attempt at the L3-4 interspace, using a 27-gauge Whitacre needle. The side port of the spinal needle was directed caudally and injection of 2% plain isobaric lignocaine 3 ml was given over 4-5 s. No discomfort was elicited during insertion of the spinal needle or during injection of the local anaesthetic.
Cystoscopy, carried out in the lithotomy position, was uneventful and of short duration. Necrotic tags in the previous resection cavity were excised and adhesions to the verumontanum were divided. The patient remained haemodynamically stable during the procedure.
Twelve hours after operation, in the ward, he developed bilateral "burning" pain radiating from his buttocks to mid calves. This was uncomfortable enough for him to request oral analgesia (paracetamolcodeine) from which he gained partial relief. In particular he gave no history of motor symptoms and was able to walk freely. He had no headache, tinnitus or diplopia.
On examination he was afebrile and had no evidence of sensory loss or motor weakness, although he had diminished ankle jerks in comparison with his knee jerks. There was no record of his lower limb reflexes on admission. Sphincter tone was normal.
It was decided after consultation to treat him conservatively and his symptoms settled over the next 5 days. His urinary catheter was removed 2 days after operation and he voided successfully. He was discharged 5 days after operation. He was reviewed 4 months later with no recurrence of sensory symptoms. In particular, his ankle jerks, although present, were still diminished.
Discussion
The potential neurotoxicity of 5% hyperbaric lignocaine has been investigated in vitro by Lambert, Lambert and Strichartz 8 using desheathed bullfrog sciatic nerves. These nerves bear some resemblance to the similarly unprotected cauda equine in mammals. They found that exposing the nerve fibres to 5% lignocaine with or without 7.5% glucose for 15 min produced irreversible conduction block. Indeed there was no recovery of the compound action potential (CAP) in nerve fibres exposed to 5% lignocaine in 7.5% glucose for 3 min or longer. Furthermore, exposure to 1.5% lignocaine for 15 min produced partially reversible conduction block.
Bainton and Strichartz 9 studied the effect of 15 min exposure of (≈1%) lignocaine 40 mmol litre 91 on the CAP of frog sciatic nerves. After a washout period of 2 h with Ringer's solution, the CAP remained degraded. This could not be explained simply on the basis of concentrations of residual lignocaine present after washout. It appears therefore that some local anaesthetics, if present in sufficiently high concentrations, may be potentially neurotoxic. Beardsley and colleagues 10 investigated maldistribution of hyperbaric solutions of dye in spinal models using Whitacre and Quincke spinal needles. They suggested that the type and gauge of the spinal needle, speed of injection and direction of the needle may contribute to maldistribution of the local anaesthetic in the spinal canal. Interestingly they suggested that exposure to peak concentrations of more than 2% lignocaine may be the clinical threshold for toxicity. They had deduced this from peak sacral dye concentrations found after injections which were directed sacrally through 25-and 27-gauge Whitacre needles.
In clinical practice, Tarkkila, Huhtala and Tuominen 11 studied 600 patients who underwent spinal anaesthesia. They found that 10% of patients anaesthetized with 5% lignocaine had transient neurological symptoms similar to those described by our patient. They concluded that the use of 5% hyperbaric lignocaine for spinal anaesthesia should be reconsidered. Hampl and colleagues 12 studied 276 patients undergoing elective gynaecological and obstetric surgery under spinal anaesthesia with either 5% hyperbaric lignocaine or hyperbaric bupivacaine. They found a 37% incidence of pain and dysaesthesia in those who received hyperbaric lignocaine. This was typically bilateral, involved the thighs and back, and persisted for less than 3 days.
We suggest that our patient's symptoms may have been caused by a neurotoxic concentration of lignocaine at the sacral nerve roots. Unlike the hyperbaric solution where a low flow rate contributes to maldistribution, the high speed of injection with the isobaric solution and the sacral direction of the Whitacre needle probably contributed to the caudal deposition of the local anaesthetic.
It is unlikely that trauma played a causative role as there was no discomfort elicited on placing the spinal needle and the symptoms were bilateral.
As the patient remained haemodynamically stable, ischaemia was also unlikely. Chronic lumbar disc pathology was also probably unlikely as he had no history of chronic back pain. Furthermore, 2% lignocaine has been reported previously to cause a cauda equine syndrome, 13 although this involved accidental intrathecal injection of 2% lignocaine 32 ml intended for extradural anaesthesia.
Pinczower and colleagues, 4 in a study of 17 cases, implicated 2% isobaric lignocaine in the cause of neurotoxicity, although no patient had symptoms typical of their definition of TRI. More recently, Hampl and colleagues 5 found that the incidence of TRI was similar with 2% hyperbaric lignocaine and 5% hyperbaric solutions. Furthermore, Pollock and colleagues, 6 7 implicated 2% isobaric and 5% hyperbaric solutions of lignocaine in causing similar rates of TRI.
In summary, we believe that the use of 5% hyperbaric lignocaine and 2% isobaric lignocaine for spinal anaesthesia should be re-evaluated and that the possible maldistribution of local anaesthetics intrathecally and their consequences should be considered when directing pencil point needles caudally.
